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ABSTRACT 
Human-wildlife conflicts (HWCs) have drastically increased around conservation areas in 
Africa in recent decades, thus undermining the peaceful cohabitation of wildlife populations 
and rural human settlements. Mitigation packages include HWC reporting, which is often 
ineffective since the information conveyed is generally scattered and useless. The booming 
mobile phone sector and the popular use of text messages (SMS) have provided an 
opportunity to assess the impact of real-time communication systems in HWC mitigation 
strategies. This paper presents the results of preliminary tests conducted in Mozambique and 
Zimbabwe with FrontlineSMS, a mobile data collection system. With sets of 52 wildlife 
playing cards, any wildlife events from patrol reports to HWCs were easily translated into 
explanatory variables listed on forms. Sending written information as text messages was 
hampered by IT problems linked with the use of commercial 3G USB modems. The overall 
system could be improved by using GPRD modems allowing a higher SMS flow and, at the 
informant level, by introducing ad-hoc SMS models to facilitate data capture on mobile 
phones. Once adopted, HWC early warning systems could be deployed at low cost. 
Keywords 
Human wildlife conflicts, mitigation, real-time report, FrontlineSMS, Mozambique, 
Zimbabwe 
 
1. INTRODUCTION 
Human-wildlife conflicts (HWCs) have drastically increased around conservation areas in 
Africa in recent decades. The underlying causes are similar across regions and can usually be 
attributed to land-use changes and high human population growth (Woodroffe et al. 2005). 
This situation is undermining the peaceful cohabitation of wildlife populations and rural 
human settlements in Africa (FAO 2009). For emblematic species such as elephants, conflicts 
with human neighbouring communities are a major constraint for the sustainable management 
and conservation of free ranging wildlife populations (Hoare 2001, Lee and Graham 2006). 
Since the 1990s, mitigation measures and HWC management strategies (WWF 2005, FAO 
2009), with a focus on human-elephant conflicts (HEC) (Hoare 2012), have been widely 
developed. They offer a range of solutions based on gaining greater insight into the behaviour 
of problematic animals, testing various deterrent measures and adopting policies to reduce the 
extent of conflicts. 
Reporting and assessing the local impact of HWC is part of this mitigation package, 
with the development of a decision support system and forms to be filled (WWF 2005), with a 
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specific design for HEC (Hoare 2002, Osborn and Parker 2002). In practice, the effectiveness 
of the reporting to decision-maker is problematic due to the provision of scattered and useless 
information. In Mozambique and Zimbabwe, the reporting of HWC incidents is poor, but also 
perceived as an ineffective exercise because of the wildlife authority intervention delay (Le 
Bel et al. 2011). In this setting, the trend is generally not to understand the problem, but rather 
to get rid of it with lethal methods, i.e. killing the problematic animals relieves the HWC 
stress and provides free meat for the community (Chomba et al. 2012) even though this 
shortcut does not overcome the problem (Hoare 2001).  
Mobile phones were recently tested for HEC mitigation in the vicinity of Laikipia, 
Kenya (Graham et al. 2011), thus opening a new area for improvement based on an 
assessment of the impact of real-time communication systems, which are now an integral 
‘touch point’ in most Africans’ lives. Since 2000, this booming sector has grown by 44% in 
terms of the number of connections in sub-Saharan Africa (SSA), as compared to an average 
of 34% for developing regions and 10% for developed regions overall. There are currently 
more than 454 million connections in SSA and this trend is expected to continue growing 
from 60% in 2012 to reach 75% of the population and 700 million connections in 2016 (Vital 
Wawe Consulting 2009).  
From simple reminders for vaccinations to grassroots information gathering on 
diseases, mobile phones are becoming a key cornerstone of health programmes in a growing 
number of African countries, offering an innovative and potentially effective means to create 
a real-time report system (Vital Wawe Consulting 2009, Rosewell et al. 2013). For the 
underserved population, SMS-based services appear to be an essential tool for start-ups (Rao 
2012). Mobile phones also have a substantial impact on agriculture by improving pricing, 
reducing wastage and increasing efficiency (Deloitte LLP 2012). 
This paper investigates the potential for promoting a handy communication system for 
communities affected by HWC, with the capacity to quickly inform decision-makers, while 
also improving the quality of collected data for a better understanding of HWC dynamics. 
Tailored to the basic mobile phones people are currently using in rural areas, we analyse the 
potential of FrontlineSMS as a cornerstone of an HWC early warning network through an 
analysis of the findings of a series of preliminary tests conducted in Mozambique and 
Zimbabwe between 2011 and 2013. 
 
2. MATERIAL & METHODS 
2.1 Study Areas 
Training sessions on HWC data management were organized under the auspices of FAO
1
. 
These were held in Zimbabwe from June 2011 for the Zimbabwe Parks and Wildlife 
Management Authority (ZPWMA) in two rural districts (Chiredzi and Hwange), with about 
40 participants from ZWPMA, Agritex
2
 and District administration, and in Mozambique 
between March 2011 and April 2012 in three selected provinces (Cabo-Delgado, Limpopo 
and Tete), with more than 60 participants from the Wildlife Department of the Directorate of 
Lands and Forests (DNTF) and the National Directorate of Conservation Areas (DNAC). 
Additional training sessions were also conducted in September 2013 through the SISP
3
 
project in Chiredzi, Zimbabwe.  
 
2.2 HWC Data Acquisition 
2.2.1 Selection of explanatory variables 
                                                          
1
 TCP/ZIM/3301 and TCP/MOZ/3301 projects. 
2
 Department of Agricultural Technical and Extension Services of the Ministry of Agriculture in Zimbabwe. 
3
 SISP: Strategic Institutional Support to PARSEL 
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Key information to correctly analyse any HWC incident was selected in a participatory 
manner with the workshop stakeholders involved in HWC mitigation. The "5W's and an H" 
method (Apte et al. 2001) was chosen to guide us in the process of developing data trees of 
key information needed to understand an HWC problem. Selected variables were then 
compiled on an A4 form. 
 
2.2.2 Translation of the HWC Incidence in a Set of Qualitative &  Quantitative data 
To facilitate proper information recording, a series of “wildlife playing cards” were designed; 
each card corresponded to an explanatory preselected variable. With the help of the cards, an 
HWC incident was translated on an A4 form (Fig. 1). 
 
 
Fig. 1: Recording HWC information with a set of “wildlife playing cards” and an A4 
form 
 
The first type of cards was used to record quantitative data (e.g. number of wildlife 
species involved in HWC). With this card, the recorder was asked to write the corresponding 
number on the form and to put 0 when no information was available. A second category of 
cards concerned qualitative information (e.g. category of the species involved in the conflict) 
with options (e.g. juvenile, female adult, male adult). Instructions were given to the recorder 
to select an option and write the abbreviation of it on the form. If the information was not 
available, he was asked to write the question number with a hash symbol (#). 
 
2.3 HWC Data Dissemination and Management 
2.3.1 Information Flow 
For the information flow overview, we again used the "5W's and an H" method to question 
workshop participants on who was recording HWC incidents, who needed the information, 
what the information was used for, and how and to whom the information was to be 
transferred. The results were summarized on a comprehensive chart that was fine tuned by the 
participants. 
 
2.3.2 FrontlineSMS 
For the transfer and management of the information recorded on the form, we selected 
FrontlineSMS http://www.frontlinesms.com, a free open source software package used by a 
variety of organizations to distribute and collect information via text messages (Banks 2007a, 
b). The software does not require an internet connection and can work with only a GSM 
(Global System for Mobile Communications) or a GPRS (General Packet Radio Service) 
modem and a computer (Gow and Waidyanatha 2010). It can send and receive text messages 
(SMS), manage group contacts, respond to messages and trigger other events. At each 
demonstration site, series of keywords were created to log into the new local system for 
training purposes and to record HWC incidents. Three types of automatic functions were 
developed: (i) an auto reply message to message senders, (ii) message transfer to decision-
makers and (iii) updating a database under Access (Fig. 2). 
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Fig. 2: Managing HWC text messages with FrontlineSMS 
 
2.3.3 HWC Text Messages 
Writing the HWC SMS simply involved typing the keyword with a space after it then copying 
the value of each variable (numbers and abbreviation) captured on the form. The important 
point was to separate each value with a comma. HWC SMSs were sent to a dedicated number. 
A successful transfer was confirmed by the reception of an auto-reply message sent by the 
computer (Fig. 2). 
 
2.4 Monitoring Success 
After the training sessions, the system was uploaded by asking game guards to send a weekly 
SMS patrol report using the same procedure. SMS receptions were monitored to measure how 
easy the guards got used to sending a wildlife SMS, while also training decision-makers on 
how to receive such information through this communication channel. 
 
3. RESULTS 
3.1 A Complex Flow of Information after an HWC Incident 
Following an HWC, in either Mozambique or Zimbabwe, the flow of information is complex 
because the complainant or the community leader has to provide the information to a range of 
people who need to be informed or who might play a role in the response the complainant. 
In Zimbabwe, this follows the administrative layers of the RDC (Fig. 3), but in 
Mozambique co-management of the wildlife resource by two different directorates (DNTF 
and DNAC) adds an additional layer of complexity (Fig. 4). 
Interestingly, the results also highlighted that in both countries the information was 
conveyed at a relatively medium level and often not directly via the complainant or direct 
informant (Figs. 3 & 4). 
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Fig. 3: Theoretical flow of HWC information in Zimbabwe. The black arrow indicates the 
level where the HWC information is received 
 
 
Fig. 4: HEC data management in the case of crop destruction in Quirimbas NP, Mozambique. 
Notice the two destinations of HWC reports and the level at which the HWC information is 
received 
 
3.2 Numbers of Explanatory Variables to Describe an HWC Incident 
The data tree developed in Mozambique encompassed a total of 33 variables to describe an 
HWC incident. In Zimbabwe, the same exercise led to a similar number of explanatory 
variables (n= 32), with the selected variables being almost the same as the recording form 
used by the Zimbabwe Parks and Wildlife Management Authority. A workable balance was 
found between the amount of data that decision-makers need to assess the situation and the 
local event recording capacity: if too much information is to be recorded, the HWC forms 
could end up being partially or wrongly filled out; and if too little recorded information is 
requested there will not be adequate data to correctly analyse the situation. The variables were 
grouped as follows (Table 1).  
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Table 1: HWC Data Tree Guidelines 
“5W+H” Question marks about the 
HWC incident 
Information recorded 
When When it happened? 
Date 
Time of day 
 
Where Where it happened? 
Location 
Coordinates (GPS or reference grid) 
Designated HWC hotspot or not 
 
Who Who is concerned? 
ID of the complainant and/or affected people. 
ID of the animal involved (species, age & sex). 
 
What 
& 
Why 
What was the impact? 
Why it happened? 
Description of the incident: human casualty, crop 
damage, equipment or infrastructure destruction and 
livestock predation. 
 
How How was it mitigated? 
Action taken by the complainant or by the wildlife 
authority to prevent or control the problematic 
animal. 
 
3.3 Translating any HWC Story with the “Wildlife Playing Cards” 
The initially planned approach was slightly modified by taking other existing wildlife forms 
into account. Ultimately, a set of 52 “wildlife playing cards” was designed and produced in a 
pocket A6 format.  
In practice, when a recorder encounters a wildlife event, he selects a dedicated form 
(patrol report, wildlife report, anti-poaching report or human-wildlife conflict report) and 
responds fully to a series questions with the help of the “wildlife playing cards”. For instance, 
question n°17 on the HWC form used in Mozambique is about the species involved in the 
conflict. “Wildlife playing card” n°17 offers a list of species mostly involved in HWC, the 
recorder selects the abbreviation (e.g. ELEF for “elefantes”) and writes it on the form (Fig. 5). 
During the training sessions, it took a few minutes to learn how to fill in the HWC 
form or other wildlife related forms with the “wildlife playing cards”. The only difficulty for 
the trainees was to understand that an absence of information had to be recorded by placing a 
hash symbol (#) beside the question number. 
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Fig. 5: Using the HWC form with the help of the “wildlife playing cards” in Mozambique 
 
3.4 Sending Wildlife SMS: A Formality 
Once the proper keyword was selected, typing the SMS by copying the abbreviation recorded 
on the form was a formality for most of the trainees. The only difficulty was to check before 
sending the SMS that a space was separating the keyword from the rest of the text message, 
with a comma placed between each word (Fig. 6). 
 
 
Fig. 6: Set-up of an HWC text message ready to be sent 
 
3.5 Managing Wildlife SMS with Frontline 
The issue of connecting the computer to a local network with a GSM modem was solved by 
testing available commercial 3G USB modems. In Mozambique, the system worked best with 
a 3G USB modem from Huawei provided by the mCell operator. In Zimbabwe, the same 
result was achieved with a 3G USB modem from Huawei provided by the TELECEL operator 
and with a locally manufactured 3G USB modem provided by the ECONET operator. 
The creation of groups of informants and decision-makers according to the expected 
information flow pattern (Fig. 7) was facilitated by the user-friendly design of FrontlineSMS 
(Fig. 8). The same was done for the creation of keywords with their attributes, including an 
external command to facilitate the automatic transfer of information to the HWC database 
developed under Access (Fig. 8). 
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Fig. 7: In Mozambique, the information generated by game guards is sent by SMS to the 
DNTF national computer using a dedicated phone number (00258N°1). An auto-reply 
message indicates to the sender that his message has been received by the DNTF computer. 
The keyword forwards the message to decision-makers at the national level (DNAC) and at 
the local level to the Park administrator and to the office of the Provincial Director of 
Agriculture 
 
 
Fig. 8: The three PNQP keyword attributes: sending an auto reply, forwarding the message 
content to decision-makers and transferring the message content to an HWC database under 
Access 
 
3.6 Monitoring the Innovation 
3.6.1 Registering to Participate in the System 
The workshop participants were registered as members of informant groups or decision-maker 
groups during the workshops by sending a short SMS with the keyword chosen for this 
exercise followed by a space and their name. The FrontlineSMS system was quickly activated 
with the creation of local groups of informants, offering applicants a first experience in 
receiving an auto-reply message from the machine. 
 
 
 
3.6.2 Uploading the System with Weekly Wildlife SMSs 
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Despite the decision taken by the wildlife authority, attempts to send a wildlife SMS on a 
weekly basis (Fig. 9) failed for different reasons: changes in the team in charge of HWC 
mitigation, late delivery of 3G USB modems, a lack of support from technicians and wildlife 
authorities. 
 
 
Fig. 9: Testing the FrontlineSMS network in Quirimbas National Park (QNP): information 
generated by the game guards is routinely sent by SMS to the QNP computer using a 
dedicated phone number (00258N°1). An auto-reply message indicates to the sender that his 
message has been received by the QNP computer. According to the different keywords 
(PNQP for patrol, PNQF for wildlife and PNQC for poaching), the SMS message is 
automatically forwarded to the administrator of the Park and to the DNTF computer for 
training purposes. Received SMSs are automatically updating the QNP wildlife database. 
 
4. DISCUSSION 
4.1 Considering HWC as a Symptom of a Disturbed Socio-Ecosystem 
According to its definition (FAO 2009), HWCs have become more frequent and severe in 
terms of the disturbance of environments in which human and wildlife populations share the 
same resources and habitat. With social and environmental risk factors fuelling overall 
conflicts (Woodroffe et al. 2005), HWCs could be considered as an ecosystem disturbance, 
requiring strategies developed in response to the threat of emerging zoonotic diseases 
(Formenty et al. 2011). This coping strategy requests the use of information technology at 
almost every stage of the process, including data collection, collation, analysis and 
dissemination. This places a heavy burden on software used for spatiotemporal surveillance 
(Robertson and Nelson 2010) if the overall objective is to monitor wildlife populations, 
maintain them at adequate levels, and to restore natural habitats and the balance between 
predator and prey species. 
 
4.2 FrontlineSMS and other Mobile Data Collection Systems (MDCS) 
The UN Foundation has categorized the opportunity of mobile technology in 6 types: 
education and awareness, remote data collection, remote monitoring, communication and 
training, disease and epidemic outbreak tracking and diagnosis and treatment support (Vital 
Wawe Consulting 2009). These systems have a greater ability to influence behaviour than 
radio and television and have proven particularly effective in targeting hard-to-reach 
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populations and rural areas (Vital Wawe Consulting 2009). In less than a decade, almost a 
hundred SMS applications have been developed for disease control interventions (Déglise et 
al. 2012), disease surveillance (Robertson and Nelson 2010), mobile money platforms or 
market information for small farmers (Rao 2012). Such a complex environment raises the 
question of how to select the most appropriate technology strategy and, in the case of HWCs, 
any alternative MDCS. The NOMAD (HumanitariaN Operations Mobile Acquisition of Data) 
project classified MDCS mobile information technologies in humanitarian contexts according 
to three important considerations for the usability of these tools: (1) active development and 
user communities, (2) the technical complexity and ease of setup, and (3) the appropriateness 
for rapid assessments (Jung, 2011). FrontlineSMS, which is widely used, ranks in the 
category of software with ongoing development, with active users supporting each other, but 
it requires IT staff to set up. In the same category, RapidSMS or Open Data Kit could also be 
tested to monitor HWC trends. 
 
4.3 Integrating HWC Information in a Conceptual Model 
Besides the technical improvements, we failed to build a strong ownership of this new 
FrontlineSMS system. Although we consider that any system implementation plan must 
consider the time needed to garner support for novel surveillance methods among users and 
stakeholders (Robertson et al. 2010), our feeling is that this new technology based system has 
been presented more as a “plug-in” component than as the cornerstone of a national HWC 
mitigating strategy.  
If this latter technology had been conceptualized from the beginning through an 
integrated approach focused on gaining greater insight into HWC incidents instead of trying 
to cure the problem, an HWC conceptual model would have integrated the MDCS as the 
backbone of a system combining prevention measures, an early warning mechanism and the 
application of control solutions with the aim of learning from past experience (Le Bel S. and 
Czudek R. 2011).  
With the PACL approach, early HWC detection generates information, which alerts 
decision-makers in time, therefore allowing a quick and adequate reaction to control 
dangerous animals. By providing a complete set of explanatory variables, the information 
flow will feed the HWC database. The analysis of this information would enhance the 
understanding of HWC incidents and their mitigation via targeted prevention campaigns. The 
monitoring of this cycle would facilitate and improve learning from past experience (Fig. 10). 
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Fig. 10: The PACL approach whereby HWC is treated as an environmental disease 
 
4.4 Improving the Use of FrontlineSMS 
A bottom-up approach to the ownership problem could make this MDCS more user-friendly. 
Three improvements could be recommended and easily implemented: 
• Replacing the GSM modem limited to 6-10 text messages per minute by a GPRS 
modem supporting a more complete set of AT commands and with a higher data 
transmission speed of up to 30 text messages per minute. 
• Facilitating the typing of text messages with the use of templates pre-stored in the 
informants’ mobile phones. 
• Linking the use of this new MDCS with a reward system to improve informants’ 
livelihoods, e.g. a mobile money platform or market information for small farmers. 
 
5. CONCLUDING REMARKS 
HWC mitigation - because of its tremendous impact on the conservation of key species and on 
the livelihood of people in rural communities - requires a better reporting system with the 
capacity to promptly serve people impacted by HWC and to drastically enhance the overall 
understanding of this complex human-wildlife interface. In less a decade, mobile phones and 
SMS exchanges have become part of everyone’s life in SSA, boosting the flow of information 
even in removed areas. Mobile data collection systems such as FrontlineSMS, which were 
initially developed for human health purposes, appear to be the missing link between hopeless 
informants and decision-makers. With a few modifications to make it more user-friendly, 
FrontlineSMS could be a handy tool for NGOs, wildlife authorities and community-based 
organisations. 
 
ACKNOWLEDGEMENTS  
We would like to thank the FAO for their financial support through TCP TCP/ZIM/3301. The 
first author wishes to thank Dr. René Czudek (FAO Forestry and Wildlife Officer in the Sub-
regional Office for Southern Africa) for his support, Carla Cuambe and Luisa Patrocinio from 
the FAO Mozambique Office, David Mfote from the FAO Zimbabwe Office and Maxwell 
Phiri from the Forestry Commission for their contributions in the planning and execution of 
the mission. In Mozambique, a special thanks goes to Marcelino Foloma, TCP project 
coordinator, Rezia Cumbe from DNTF, Oraca Elias from DNAC and José Diaz the 
Administrator of Quirimbas National Park for providing crucial information and for their 
support during the training sessions. 
 
6. REFERENCES 
Apte, P.R., Shah, H. and Mann, D. (2001) ‘5W's and an H’ of TRIZ Innovation. TRIZ 
Journal. http://www.triz-journal.com/archives/2001/09/d/  
Banks, K. (2007a) And then came the Nigerian elections: The story of FrontlineSMS. SAUTI, 
Stanford Journal of African Studies, 4. 
http://www.stanford.edu/group/sauti/Archives_files/SAUTI-07-08%20Vol%204.pdf  
Banks, K. (2007b) FrontlineSMS - A Text Messaging System for NGOs, Oryx 40, 17. 
Chomba, C., Senzota, R., Chabwela, H., Mwitwa, J. and Nyirenda, V. (2012) Patterns of 
Human – Wildlife Conflicts in Zambia: Causes, Consequences and Management 
Responses, Journal of Ecology and the Natural Environment 4, 303-313. 
Jung, C. (2011) Mobile Data Collection Systems: A Review of the Current State of the Field. 
NOMAD: HumanitariaN Operations Mobile Acquisition of Data, CNES. 
www.parkdatabase.org/.../nomad_mdc_research.pdf.  
EJISDC (2014) 60, 6, 1-13 
The Electronic Journal on Information Systems in Developing Countries 
http://www.ejisdc.org 
12
Déglise, C., Suggs, L.S. and Odermatt, P. (2012) SMS for Disease Control in Developing 
Countries: A Systematic Review of Mobile Health Application, Journal of 
Telemedicine and Telecare, 18, 5, 273-281. 
Deloitte LLP. (2012) Sub-Saharan Africa Mobile Observatory 2012. GSM Association. 
http://www.gsma.com/publicpolicy/wp-content/uploads/2012/03/SSA_ 
FullReport_v6.1_clean.pdf.  
FAO (2009) Human-Wildlife Conflict in Africa: Causes, Consequences and Management 
Strategies. FAO, Rome. http://www.fao.org/docrep/012/i1048e/i1048e00.htm   
Formenty, P., Odugleh-Kolev, A., Grein, T., Abela-Rider, B., Merianos, A., Drager-Dayal, R., 
Drury, P., Eremin, S., Pessoa-Da-Silva, C., Slattery, R. and Ryan, M. (2011) From 
Forecasting to Control of Emerging Infectious Diseases of Zoonotic Origin: Linking 
Animal and Human Health Systems. In: Animal Health and Biodiversity – Preparing 
for the Future Compendium of the OIE Global Conference on Wildlife 23–25 
February, 59-70, http://cabdirect.org/abstracts/20123209255.html   
Gow, G.A. and Waidyanatha, N. (2010) Using Mobile Phones in a Real-time Biosurveillance 
Program: Lessons from the Frontlines in Sri Lanka and India. IEEE International 
Symposium on Technology and Society, 7-9 June, Wollongong, Australia. 366 - 374. 
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=5514617&url=http%3A%2F%
2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D5514617  
Graham, M.D., Adams, W.M. and Kahiro, G.N. (2011) Mobile Phone Communication in 
Effective Human-Elephant Conflict Management in Laikipia, Kenya. Oryx 46, 137-
144. 
Hoare, R. (2001) Management Implications of New Research on Problem Elephants, 
Pachyderm 30, 44-48. 
Hoare, R. (2012) Lessons from 15 years of Human Elephant Conflict Mitigation: 
Management Considerations Involving Biological, Physical and Governance Issues in 
Africa, Pachyderm 51, 60-74: http://pachydermjournal.org/index.php/pachy/ 
article/viewArticle/274  
Hoare, R.E. (2002) Towards a Standardized Data Collection Protocol for Human-Elephant 
Conflict Situation in Africa. In: Hill, C. & Osborn, F. (Eds.). Human-Wildlife 
Conflict: Identifying the Problem and Possible Solutions, WCS. 1: 98-105. 
http://albertinerift.org/portals/49/media/file/HWcover.pdf    
Le Bel, S., Murwira, A., Mukamuri, B., Czudek, R., Taylor, R. and LaGrange, M. (2011) 
Human Wildlife Conflicts in Southern Africa: Riding the Whirl Wind in Mozambique 
and in Zimbabwe. in J.L. Pujo (Ed.). The Importance of Biological Interactions in the 
Study of Biodiversity. InTech, Rijeka, Croatia. 283-322.   
Le Bel, S. and Czudek, R. (2011) Promoting SMS to Manage Human-Wildlife Conflicts: A 
First Tentative to Improve the Control and Understanding of such a Problem in 
Southern Africa. Southern African Wildlife Management Association, Hartenbos 
Holidays Resort, 18 September, Southern Cape. 
http://www.sawma.co.za/images/2011Symposium_Programme_Abstracts_Book.pdf   
Lee, P.C. and Graham, M.D. (2006) African Elephants Loxodonta Africana and Human–
Elephant Interactions: Implications for Conservation, International Zoo Yearbook 40, 
9-19. 
Osborn, F.V. and Parker, G.E. (2002) Living with Elephants II: A Manual for Implementing 
an Integrated Programme to Reduce Crop Loss to Elephants and to Improve 
Livelihood Security of Small-Scale Farmers. Mid Zambezi Elephant Project, Harare, 
Zimbabwe. 21p. http://www.elephantpepper.org/downloads/manual%202.2.pdf  
EJISDC (2014) 60, 6, 1-13 
The Electronic Journal on Information Systems in Developing Countries 
http://www.ejisdc.org 
13
Rao, M. (2012) Mobile Africa Report 2012. Sustainable Innovation Ecosystems. 
MobileMonday. http://www.mobilemonday.net/04/2012/mobile-monday-fourth-
annual-mobile-africa-research-report.html  
Robertson, C. and Nelson, T.A. (2010) Review of Software for Space-Time Disease 
Surveillance, International Journal of Health Geographics. 9, 8 http://www.ij-
healthgeographics.com/content/9/1/16   
Robertson, C., Sawford, K., Daniel, S.L.A. Nelson, T.A. and Stephen, C. (2010) Mobile 
Phone-Based Infectious Disease Surveillance System, Sri Lanka, Emerging Infectious 
Diseases 16, 10, 1524-1531.  
Rosewell, A., Ropa, B., Randall, H., Dagina, R., Hurim, S., Bieb, S., Datta, S., Ramamurthy, 
S., Mola, G., Zwi, A.B., Ray, P. and MacIntyre, R. (2013) Mobile Phone-Based 
Syndromic Surveillance System, Papua New Guinea, Emerging Infectious Diseases. 
19, 11 : http://wwwnc.cdc.gov/eid/article/19/11/12-1843_article.htm  
Vital Wawe Consulting (2009) mHealth for Development: The Opportunity of Mobile 
Technology for Healthcare in the Developing World. UN Foundation-Vodafone 
Foundation Partnership, Washington, D.C. and Berkshire, UK. 
http://www.globalproblems-globalsolutions-files.org/unf_website/assets/publications 
/technology/mhealth/mHealth_for_Development_full.pdf  
Woodroffe, R., Thirgood, S. and Rabinowitz, A. (Eds.) (2005) People and Wildlife: Conflicts 
or Coexistence? Cambridge University Press.  
WWF (2005) Human Wildlife Conflict Manual. Wildlife Managment Series. WWF-SARPO, 
Harare, Zimbabwe.  
 
